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CT Classification and Clinical Prognosis of Cerebral 
Infarction in the Area of Middle Cerebral Artery 
]YOJI KON:'>O 
Department of X《＇umsurgl'ry,Iwate ¥ledical Univer、ity
(Dire、ctor: Prof. Dr. HARl'¥'UKI K, 
Computerized tomograpies (CT) were repeatedly scanned on 70 patients with cerebral 
info re ti on in th巴areaof middle cerebral artery (:¥ICA). Low density area (LDA) was measured 
with Hounsfield's unit (HU) and studied on the progressive changes. Classification of LDA was 
attempted and also studied on correlation with mass effects, contrast enhancement, angiographical 
findings‘clinical symptoms and prognosis. Results were as follows: 
l. CT of 70 cases with cerebral infarction were able to be classi白ed.into five types based on 
location and size of LDA. 
Type I: Large hemispheric LDA 
Type II: Lobular LDA 
Type III: Wedge shaped LDA 
Type IV: Small LDA 
Type V: Lacunar LDA 
2. :¥Iean' of HU in LDA showed diphasic changes by reason of a fogging effect which meant 
increasing of HU during 2 5 weeks after onset‘and no difference was found in the time course 
of the diphasic changes in each type. 九lasseffect and contra,;t enhancement of LDA were, 
however噌 frequentlyseen in the types with larger LDA 
3. On the 〔erゆralangiograms, occlusion of internal carotid artery (ICA) or stem of＼［（＿‘Awa只
seen on al 山崎sof Type I. Stenosis was found over 50% on ICA or stem of MCA and 26% 
of Type V which had lacunar LDA. 
』1. The worst clinical progno吋、 wasseen in Type I. Ability daily of life (ADL) of Type I was 
~ey words: C‘en・ bra! i nfarc 
ヨ号51語：脳梗2託， CT分類，低吸収域，臨！仁的予後．
ドn、entadrι帆 D1・partment of neurosurgery, Iwate !¥I cdica I l’ni,・ersiyt, ¥Iorioka、Iwate,Japan. 
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worse than that of Type III and the reason for it seemfJ that LDA extended to the cortical 
motor area and basal ganglia in most of cast's of Type I. A DL of Type IV was also worse 
than that of Type V because of LDA which easily extend ;J to the posterior portion of the 
posterior limb in an internal capsule. 
With these results, it was considered that important points of diagnosis of cerebral infarction 
with CT were timing of examination of CT and determinationつfLDA with Hu. In this study, 
it was also thought that CT classifiι:ltion of LDA was usefull to estimate prognosis of the patients 
with cerebral infarction in the area of MCA. The recurrence of stroke was not able to be pre-
dieted with these results, however、itseemed likely that the important finding was stenosis on ICA 
or MCA of about a quarter of patients in Type ¥' 
緒 宅＝zョ





























撮影条件は前者は 120kV. 33 mA，後者は 120kV.220 
mAであった．検査角度は基準線をorbitomental line 
lζ設定し， slice幅 lOmmでscanを施行した．
contrast enhancement (CE）は 30% Meglumine 


















は中大脳動脈全領域に及ぶ largehemispheric LDA . 
H型は数頭葉に及ぶ lobularLOA，田型は一頭葉以内
の範囲の wedgeshaped LOAを有する例であり， W
型は長径が 15mmを超える smallLOA, V型は長径





Table 1. '.!cans and standard deviations of Houn-
sfield's Unit (HU) and normal ranges of 
respecti、ぐ regionsin human brain on 
computerized tomography （、Ti
Table 2. CT class1凸cationof cerebral infarction 
in the area of middle cerebral artery. 
Type I Large hemispheric low density area 
Type I Lobular low density area 
(・ere bra! cortex 






mean JIU normal range本
45. 9 ±5. 2 34. 4~五×孟56. 7 
34. 2±4. 8 24. 6壬×孟43.8
40.6土4.2 31. 6~玉×三五49.6
40.0士3.5 33.0豆×孟47.9
38. 8±4. 1 30. 0三五×孟47.5
32.9士3.4 25.8~五×孟40.3
Type III Wedge・shaped low density area 
Type IV Small low density area 
Type V Lacunar low density area 
Type IV: Maximum size of low density area (LDA) 
>15mm 
Type 1’ Maximum size of LDA豆15mm and nu・ 
mber of slices壬2
capillary blush, early venous filling，動脈硬化等につい
て検討した．閉塞所見は完全閉塞（以下，閉塞），狭窄
5. 検討項目 （血管内径の50%以下）に分けた





2) 脳血管写：入院後直ちに施行し，閉塞の程度お mal disability），要介助（partialdisability）寝たきり
よび部位，側副循環による backflow，局所的循環遅延， (total disability）に分けた．
Fig. 1. Typical （、Tof each type of CT classi五cationof the cerebral infarction. 
Type I: large hemispheric low density area (LDA) in the right hemisphere 
Type II: lobular LDA in the right temporo・occipital region 
Type III: wedge-shaped LDA in the left fronto temporal region 
Type IV: small LDA in the right basal ganglia 
Type ¥': lacunar LDA in the left internal capsule 






間27.8 HU, 19時間 24.8 HU), N型2例（発症6時
間23.7 HU, 23時間23.4 HU）であった．その後の経
時的変化は Fig.2のように，各型とも 2日目頃より
HUは低下し始め， 7日目頃までには 20HU前後に











みで， grade2 （正中偏位）と grade1 （脳室圧排）が
みられたが，田型では grade1がみられるのみであっ
た． W型は LDAの位置が正中部に近いため 3例で
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3) CE効果： CE効果は Fig.4 1ζ示したように各
型とも発症2週目より出現した． I 裂の生存例 l~Jは
2～7週まで CE効果を認めた. ］］型では， 2週自に
5例中4例（80必）， 3～5週3例中3例（100？ち）， 6 
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Fi邑.3. Relationship between grades of mass e仔ecton CT and timing after onset. 
Grade 0: no mass effect 
Grade 1: deformity of cerebral ventricle and五ssure

























2 3 4 5 6 1 aw 
after onset 
Fi邑・ 4. Incidence of e仔ecti＇’ccontrast enhancement of each type. 
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Table 3. Abnormal angiographic findings in each type. 
Type Occlusion Stenosis Back Delayed E.¥'.F. Arteriosclerosis flow filling C.B. 
一一 一一一
6 1 1 。 。 6 
(N = 6) (1005ぢ） (175ち） (17%) ( 07ぢ） ( 0%) (1007ぢ）
I 10 2 6 1 2 10 
(N =11) ( 91勿） (189ぢ） (55？ぢ） ( 9？ぢ） (18%) ( 91第）
皿 7 1 3 2 2 9 
(N =10) ( 70？ぢ） (1096) (30？ぢ） (20？ぢ） (20箔） ( 90%) 
IV 9 3 7 1 1 13 
(N =17) ( 5396) (1896) (41%) ( 65ぢ） ( 6?6) ( 76~杉）
v 7 。 9 。 19 
(N =26) ( 4？ぢ） (27%) ( 07ぢ） (36第） ( 0%) ( 73%) 
E.V.F.: early venous五!ling
C.B. capillary blush 
Occlusion 


















( )* Case with extracranial ICA stenosis 
（内＊ Case with stem stenosis of MCA 
ル'1CA !CA MCA 
extra・ mtra・ 
cranial cram al stem branch 
2 3 
1 3 3 
2) 運動障害：入院時運動障害は各型とも高率にみ I型では1例のみの追跡であるが悪化，日型も他の型
られ，障害のない例は， m型2例， W型1例， V型3 と比して不良であった．一方， E・V型では全例が改
例のみであった．入院時の片麻療の程度は Fig.5 IC示 善し，その程度も良好であったが， W型では改善不良
したように． 1・H型では程度の強い stageであるか． 群と良好群lζ分けられた．上肢の 3ヶ月後の stageを
I・ IV・v型では各 stageがみられた． これら入院時と LDAの出現部位との相関で検討すると Fig.6のよう
発症3ヶ月後の stageで片麻療の改善度を比較すると， IL, I • I • il型では（上段） LDAが皮質運動野およ
Table 5. Cases with unconsciousness of each type. 
Conscious Level (III・3 formula) 
Type ー 一』一一ーー
1-3 10 30 100 -300 
1 1 4 
(N= 6) (17%) (17%) (67？ぢ）
日 3 5 2 
(N =11) ο7%) (45%) (18%) 
田 4 1 
(N=lO) (40勿） (10%) 
JV 5 3 
(N =17) (29%) (18%) 
v 3 






















adm』sion JM JM 
admission 3M 3M 
v 
























Table 6. Prognosis at 3 months after onset. 
ADL 
Type －一ー一一一 D 
F. ¥". :¥l.D. P.D. T.D. 
1 5 
〔17%) (83%) 
日 1 4 5 1 
( 95ち） (369~ ） ( 455ぢ） ( 95ぢ）
凹 5 2 3 
(50%) (20%) (30%) 
N 7 2 3 5 
(415ち） (12銘） (18%) (299ぢ）
v 15 9 2 
(58%) (35箔） ( 896) 
一一一一一一
ADL: ability of daily life 
F.W .ful work 
¥I.（二.minimal disability 
P.D. ; partial disability 
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Type I.I.Il 
Location of LOA !Stage of motor dlsturbance(3Mafter 。nset)
M. A. B. G. 2 3 4 5 6 ｛・｝
＋ ＋ 伺鶴
＋ ⑨ 理8
＋ ＠ ． 
a:o dB 
’·• ”·•醐•0
Location of L D A 
Posterior limb of l.C 

















A M P 
＋ ＋ ＋ ．
＋ ＋ ． ． 
＋ ．・コ
＋ ＋ 
＋ 。 αコcx:> 0 
＋ α:0:コ． ”~~ 
IV•・ v•O
Fig. 6. Relationship between location of LDA and hemiparesis of upper extremity at 3 
months after onset. 
M.A. , motor area of cerebral cortex 
B.G. basal ganglia 
LC. internal capsule 
A : anterior portion 
l¥I : middle portion 
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5に／j；す如く CT分類と意識障害は非常に良く相関し 低下し，中大脳動脈主幹部に50%以上の狭窄が見られ
ているが，乙れは LDAおよび意識障害の判定時期を る症例では発症5年以降の生存率が低いとされている．
一定にしたためと思われる．次に運動障害は発作直後 すなわち，著者の CT分類上V型に入る lacunarLDA 
にV型でもs；；仰とみられたが，その改善傾向をみると はその時点における予後は良好であるとしても再発の
明らかにE型と V型の LDAが小さい例で良好であり， 問題を含めた予後を推測するととはできないものと恩
CT分類との相関がみられた（Fig.5）.とのととは CT われる.CT所見と脳血管写所見を対比させて研究し
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